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ME)KFOCY,EI,APCTBEHHI:IVI CTAHAAPT
BPOH3bl BE3O/TOBAHHbIE
MeToabl onpegeneHns cypbMbl rocT
Non-tin bronze. 15027.9-77

Methods for the determination of antimony
OKCTY 1709

[ara eBegexuns 01.01.79

HacToswmii cTaHAapT yCTaHaBMBAET 3KCTPaKLMOHHO-(DOTOMETPUYECK M METOA ONPeAeNeHuns CypbMbl
C KpucTanamueckum roneToBbiM (MpW MaccoBoi gone cypbMbl 0T 0.001 % go 0.6 %), akcTpakunoumno-
(hoTOMETPUYECKNIA METOJ, ONpPeLEeNeHns CypbMbl C GPMNNNAHTOBLIM 3e/1eHbIM (MPY MaccoBOW [0Ne Cypb-
Mbl 0T 0,1 % no 0.65 %) 1 aTOMHO-abCOpPOLMOHHbIV MEeTOA ONpeAeneHUs cypbMbl (MpU MaccoBoi fone
cypbMbl 0T 0,001 % o 0.05 % un ot 0.05 % fo 0,6 %) B 6poH3ax 6e30n0BAHHbLIX Mo TOCT 18175, FOCT 614
n FOCT 493.

(M3meHeHHasn pepakums, M3m. Ne 1).

1. OBWMWE TPEBOBAHWNA

1.1. O6wwme TpeboBaHMs K MeTodam aHanm3a —no FOCT 25086 ¢ pgonosiHeHvem no pasg. |
FOCT 15027.1.
(M3veHeHHas pegakuus, V3m. Ne ).

2. 9KCTPAKLMOHHO-®OTOMETPUYECKWNIA METO/ OMPEAE/EHUA
CYPbMbl C KPUCTANNTNYECKM ®NOJETOBbLIM

2.1. CywHocTb MeToga

MeTog OCHOBaH Ha 3KCTPaKLuy NATMBaNEHTHOM CypbMbl TO/TYONIOM B BUAe rekcaxiaopctubata Kpuc-
TaNNYECKOro MONeTOBOr0 H M3MEPEHUM ONTUYECKONA NIOTHOCTU 3KCTPaKTa Mocne BblLENEHNS CYPbMbl
COOC@X/EHVEM ee C [BYOKMCbIO MapraHua 1 pacTBOpeHMs ocajka B CONAHON KucnoTe.

2.2. AnnapaTypa, peakTuBbl U pacTBOpbI

P 0T031EKTPOKONOPUMETP UM CNIEKTPOPOTOMETP.

Kucnota topuctosogopogHas no MOCT 10484,

Kucnota azoTHaa no MOCT 4461 u pa36asneHHas 1.1 n 1:100.

Kucnota consHas no FOCT 3118 u pasbaBneHHas 7:3, 31 n 1.1

Kucnota cepHas no FOCT 4204, pasbasneHHas 1:1 n 1:5 n pacteop 0,25 monb/am3,

AMMuaK BogHbIn Ho FTOCT 3760 u pas6aBneHHbI 1:1.

Kanuii mapraHyosokuchbiii no FTOCT 20490. pacteop 10 r/gm3.

MapraHey cepHokucnblii no FOCT 435, pactsop 50 r/gm3

Onogo asyxnopuctoe TY 6—09—5384. pacteop 100 r/gm3 B CONsHOW KucnoTe, pa3ba&TeHnoid 1:1.

HaTpuii asotuctokucnsiin no FOCT 4197. pactBop 100 r/gm3

MouesnHa no MOCT 6691, HacbILeHHbI pacTBOP; roTOBAT crefytowym ob6pasom: 100 r MOYEBUHBI
pacTBopstoT B 100 cm3 ropsiyeit BoAbl.

Kpuctannnyeckuii pronetoBblil, pacteop 2 r/am3

Tonyon no MOCT 5789.

HaTpuii cepHokucnbiil 6e380aHbIN no TOCT 4166.

M3naHve ouumansHoe MepeneyaTka BOCMpeLLeHa
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Llepnit (IV) cepHokucnblid, pacteop 0.4 r/gm3 B 0,25 Monb/AM3 CEPHOI KucnoTe.

F'mpgpokcunamum consHokucnblid no TOCT 5456, pactBop 1r/am'.

Cypbma o F'OCT 10S9 mapku CyOO.

PacTBOpbI CYpbMbI.

Pactsop A; roTossaT cnefytowmm obpasom: 0.1 r cypbMbl pacTBOPAOT Npu HarpesaHun B 50 cm3
KOHLLEHTPMPOBAHHOW CEpPHOW KMUCNOTbI. PacTBOP NMEPEHOCAT B MEPHYIO KON6y BMeCTUMOCTbIO | AM3, npu-
nunBatoT 175 cM3cepHOI KUCNOoThI, pa3baBneHHOW 1:1, 0XnaxaaroT, JONMBAKOT BOAOW 40 METKM U nepeme-
LLNBALOT.

1cm5pacteopa cogepxumt 0.0001 r cypbmbl.

PacTteop b: rotosaTt cnegytowmm obpasom: 10 cm3pacTeopa A MOMELLAIOT B MEPHYIO KOnby BMeCTu-
mocTeto 100 cm3 npuamBatoT 70 cM3 KOHLEHTPUPOBAHHOM COMSIHOW KWCMOThI, pa3taBnstoT A0 METKU
BOAOW 1 MepeMeLLnBatoT.

1cm3pacteopa b cogepxut 0,00001 r cypbMbl.

(U3meHeHHas pepakums, N3m. Ne 1).

2.3. TlpoBefeHve aHanm3a

2.3.1. HaBecKy GpoH3bl Maccoii, ykasaHHoW B Tabn. 1, pacTBOpstOT npu HarpeBaHun B 5—10 cm3
a30THOM KUCNOThI, pa3baBneHHoW 1:1. B CTakaHe BMECTMMOCTbH 250 CM3, HaKpbITOM 4acOBbIM CTEK/IOM.
PacTBop oxnaxaatoT, YacoBOe CTEK/O ONOMNACKMBaKOT BOAOW. PacTBop pa36aBnstoT Bogol 40 06bema 50 cm3,
Mpu aHanM3e KPeMHUCTON 6poH3bl HaBecky criaBa 0.5 r momellalT B MAATMHOBYHO YallKy, npubas-
naT 10cM’ a30THOW K1CNOTLI, pasbasnieHHoW 1:1.2 cM3(TOpUCTOBOAOPOAHON KMNCIOTHI U HarpeBatoT 40
pacTBopeHus. [locne OXNaX4eHWs CTEHKM Yallkn 06MbIBAKOT HEGOMbLIMM KONMYECTBOM BOAbI, LO6aBNAIOT
3 CM3 KOHL,eHTPMPOBAHHOW CEPHOI KMCNOTbI U BbiNapuBaloT 40 Hauana BblAeneHns 6enoro AbiMa cepHoii
KUCNOTbI. YalluKy oxXNnaxaaloT, 06MbIBatOT CTEHKU He6O/bLIMM KONNMYECTBOM BOZAbl U MOBTOPSAKOT BblNapu-
BaHMWe [0 Havana BblgeneHns 6en0ro fbiMa CepHOI KUCNoTbI. Mocne OXNaxaeHWs pacTBOPAT conv B 5¢m’
a30THOWM KMCNOTbI, pa3baBneHHo 1:1, nepeBoOAAT pacTBOP B CTakaH BMeCTMMOCTbIO 250 cM3 1 pa3baBns-
10T BOAoW g0 obbema 50 cm3 panee (419 06bIYHOW U AN KPEMHUCTOW GPOH3bI) MOJTyYEHHbIVE pacTBOp
HeNTPanu3ytoT aMMMAaKoM [0 MOSBNEHUS 0cafka rMApOOKNCU MEeM, He MCYE3atoLLEro BO Bpems nepeme-
WnBaHNUA. U pobasnatoT nuneTkoli 0,5 cm3 a30THOM KWCMOTbl, pasbaBneHHoi 1.1, 3aTem Ao6aBnstoT
1cm3pacTBopa MapraHUOBOKUCIONO Kanus, CTakaH HaKpbIBAKOT 4acOBbIM CTEK/IOM W PacTBOP HarpesaloT
noyTn fo Kunenus. 3atem fobaansoT 1 cm3pacTBopa CepHOKMCAOrO MapraHua u KUnaTaT 2 MyH. PacTeop
0CTaanAlT Ha 1 4, Mocne 4ero 0CafoK OTQUALTPOBLIBAIOT Ha NMOTHLIA (UALTP, NPOMbIBAS CTakaH U
0cafiok 4—5 pa3 ropsyeli a30THOW KWCNOTOW, pasbaBneHHoi 1:100, 4O MCUYE3HOBEHWSA OKPacku a3oTHO-
KUCOW Meau.

®PunbTp € 0cafkoM MepeHOCAT B CTakaH, B KOTOPOM MPOBOAMIOCL OCaXAEHWe, NpubeaBnaloT
10—15 cM3KOHLEHTPMPOBAHHOW cepHOli KcnoTbl. 20—25 CM3KOHLEHTPUPOBAHHOM a30THOM KMCNOTbI U
BbINapyBalOT pacTBOP 40 Havana BblLeNeHNs rycToro 6eoro AbiMa CepHoin KucnoTel. Ecnm pacTBop okpa-
WweH, gobasnstoT ewle 5—10 cM3 KOHLEHTPMPOBAHHOM a30THOM KUCMOTbl U NMOBTOPSOT BbiMapuBaHMe.
CTakaH OXNaXaarT, CTEHKM CTakaHa 0OMbIBatOT BOAOIA W BbiNapyBarT PacTBOP 40 MOYYEHUS anaXHbIX
coneid. Mocne oxnaxaeHns K ocTaTky f06aansitoT 7 CM3CONSHOW KMCNOThI, pa3baBneHHOW 7:3. U HarpeBa-
10T Npu Temnepatype 80—95 'C [0 NOMHOrO PacTBOPeHMs COMeil. PacTBOp NMepeHOCAT B feNUTENbHYHO BO-
POHKY BMecTMMOCTbi0 100—150 cm3 06MbIBalOT CTakaH 3 CM3 CONAHOM KUCMOThI, pa3baBneHHon 7:3, u
[0BOAAT eto 06beM pacTteopa Ao 10 cm3 Mpy maccoBoii fone cypbMbl cBbile 0.01 % pacTBOp NepeHocsT B
COOTBETCTBYHOLLYIO MEPHYHO KON6y (Tabn. 1) n pa36aBnsloT 40 METKW CONSIHOW KMCNOTOW, pa3baBneHHOM
73

Ta6numya 1

O6bemM anMKBOTHOI yYacTu O6vem pacTsopa, cm1
pacTtsopa, cm’

M acconas A0ns CypbMbl. % Macca HaBecku, r

Or 0001 po 0,005 1 Becb

cs. 0005 001 05 Becb -
001 * 0,05 1 10 100

. 00S *01 1 5 100

« 01 e 0.2 0.5 10 250

¢ 02 «~ 04 05 5 250

» 04 « 0.6 0,2 5 250
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B aTom cnyyae oT6MpatoT yKasaHHy0 B Tab/. | aNMKBOTHYHO YacTb pacTBopa B feNNTeNbHYI0 BOPOHKY
BMeCTMMOCTbI0 150 CM' 1 0IMBAKOT CONAHON KUCNOTOM, pa3baBneHHoi 7:3, go obbema 10cm3 [lobaBns-
10T B [eN1TeNbHYI0 BOPOHKY 1—2 Kannu pacTBopa [ABYX/0PUCTOro 0/10Ba L0 06ecLBeumBaHns pacTBopa,
nepemMeLLVBalOT U OCTaBNAT Ha 1 MuH. 3aTem fo6aBnaoT | cM3 pacTBopa a30TUCTOKUCIONO HaTpus,
BOPOHKY 3aKpbIBalOT NPOOKOWA 1 BCTPAXMBAKOT 2 MUH. OTKpPbIBalOT BOPOHKY. Yepe3 2 MuH gobasnstoT 1cm’
pacTBopa MoueBUHbI 1 nepemewunsaroT 30 ¢. 3aTeM go6aBnsOT 68 cM3BoAbl. 10 Kanesb pacTBOpa KpucTan-
NNYECKOro 1oneToBoro, nepeMeLLnBaloT, 406aBnA0T 25 CM3TONyoNna U 3KCTParupyroT B TedeHne | MuH.

Mo pgpyromy BapuaHTy' Ao6aBnstoT K 10cM3 CONAHOKUCAOrO pacTBopa B AEUTENbHON BOPOHKE
0,5 cm3 pactBopa uepusa (IV), nepemelunsatoT, yepe3 | MuH gobasnstoT | cM3 pacTBopa COMSIHOKMCNOIO
rMapoKCcUNaMmnHa. nepeMeLnBatoT 1 CNycTa MUHYTY'[06aBnaoT 60 cM3 BOAbI. PacTBOp nepemeLunBaloT, npu-
6aBnsaoT 50 cm3Tonyona. 10 Kanenb KpPUCTa/IIMYECKOrO (MONETOBOrO U 3KCTparvMpytoT B TeueHue 1MuH.

Mocne pasgeneHnsi a3 HYXKHWIA BOAHBIA COW 0TOpachbIBatOT, @ OPraHNYecKWil CNoin NepenuBatoT B
CyXOW cTakaH BMecTUMOCTbi0 50 cm3 cogepkawuii 0.2 1 6e3B0HOr0 CEPHOKMNCNOro HaTpus.

13mMepsAoT ONTUYECKYO NAIOTHOCTb MOJTYHYEHHOr0 3KCTPaKTa Ha (DOTOKO/IOPUMETpPEe C KPacHbIM CBe-
TounbTpoM (X = 590—610 HM) B KHOBETE A/IMHOI 2 CM UMK Ha CNEKTPOOTOMETPE B KIOBETE A/IMHON | CM
npu gnvHe BonHbl 610 M. PacTBOPOM CPaBHEHUA CAYXKUT TOMYOI.

Mpumeyas ne. BTomcayyae, ecnm aHanu3 HC ByAeT 3aKOHYEH B TeYeHUE [HA. OH MOXET 6bITb MpepsaH
nocne ocaX/ileHns CypbMbl C BYOKWNCbIO MapraHLa uin nocne BbiNapuBaHWs pacTBopa C CePHON KUCMOTOWA.

Cogep>xaHue CypbMbl HAX0AAT NO rpPafyvpoBOYHOMY rpadnKy.

2.3.2. TlocTpoeHue rpafympoBOYHOro rpadimka

B nenuTeNibHble BOPOHKM BMecTUMOCTbIO no 150 cm3 BBogaT 0; 0,5; 1,0; 2,0; 3,0; 4.0 n 5.0 cm3
pactBopa B 1 gonvBaloT CONMSHOW KUCNOTOW, pasbaBneHHoin 7:3, go 10 cm3 [MpubaBnawT 1—2 Kanam
pacTsopa [ByX/I0pUCTOr0 0/10Ba, NepeMeLLnBatOT M OCTaBMAIOT Ha 1MWH, fasiee aHanu3 BefyT, Kak yKasa-
Ho B Nn. 2.3.1.

Mo HaligeHHbIM BeNMYMHAM ONTUYECKMX NIOTHOCTER PacTBOPOB M COOTBETCTBYIOLLMM UM KOHLLEHT-
pauusm CypbMbl CTPOSIT rPafyvpoBOYHbIA rpaduk.

2.3.1—2.3.2. (N3meHeHHasa pegakums, Vam. Ne 1).

2.4. O6paboTKa pe3y/nbTaToB

2.4.1. MaccoByto 010 CypbMbl (A') B MPOLEHTaX BbIYMCAAOT N0 hopmyne

4. _ T1-100
«1 ’
rge /n — macca cypbMbl, HalieHHas No rpagyvpoBOYHOMY FpadnKy, T;
/I'I, — MacCa HaBECKW, COOTBETCTBYHOLLaA /TMKBOTHOWN YacTu pacTeopa, TI.

2.4.2. AGCOMIOTHbIE PACXOXAEHWS Pe3yNbTaToB napanienbHbiX onpeaeneHnii (d —mnokasaTenb CXoau-
MOCTU) He [O/MKHbI MPEBbLILIATH JOMYCKAaeMbIX 3HAUEHWI, NMPUBEAEHHbIX B Tabn. 1a.

Ta6bnunuya la

MaccoBas 0018 CypbMbl. % a. % D. % MaccoBsas 4ona cypbMmbl. % d. % D. %
Ot 0,001 zo 0.005 BKAtOY. 0.0005 0.001 Cs. 0.05 po 0.10 0.010 0.02
Cs.0.005 =+ 0.01 0.001 0.002 - 010 =* 0,20 0,020 0.05
. 001 . 0.025 0.002 0,005 . 020 . 065 0.040 0.10
0.025 =* 0.05 0.004 0.01

(MN3meHeHHas pefakuus, V3m. Ne 2).

2.4.3. AGCONIOTHbIE PAaCXOXAEHWUs pe3yNbTaToB aHann3a, NosyyYeHHbIX B BYX Pas3/nyHbIX 1abopaTo-
puax, UNn AByX pesynbTaToB aHann3a, NoayYeHHbIX B O4HOW nabopaTtopun, HO MPU PasnUYHbIX YCIOBUSAX
(O —nokasaTenb BOCNPOM3BOANMOCTH), He AO/MKHbI MPEBbILIATL 3HAYEHWIA, NPUBEAEHHbIX B Tabn. la

2.4.4. KOHTPONMb TOYHOCTM pesynbTaToB aHanu3a

KOHTPO/b TOYHOCTM pe3ynbTaToB aHanmn3a NpoBoAAT No ocyfapcTBEHHbIM CTaHAAPTHLIM 06pasLam
6€30M10BAHHbIX BPOH3, aTTECTOBAHHbIM B YCTaHOBNEHHOM MOPSAKE, CONOCTaB/EHNEM Pe3yNbTaToB, Nony-
YEHHbIX ()OTOMETPUYECKMM M aTOMHO-abCOPOLMOHHBIM METOAaMW UM METOAOM A,06aBOK B COOTBETCTBMN
¢ MOCT 25086.

2.4.3, 2.4.4. (BBegeHbl AONONHUTENBHO, M3M. No 2).
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3. 9KCTPAKLMOHHO-®OTOMETPUYECKWA METO/ OMPELE/EHNSA
CYPbMbIl C BPUNNTMAHTOBbBIM 3E/IEHBIM

3.1. CywHocTtb meToza

MeTof OCHOBaH Ha 3KCTPaKLMKU TOMYyO/NOM OKPaleHHOr0 B CUMHe-3€e/1eHblii LBET rekcaxiopctunbara
6PUNIMAHTOBOMO 3€/1IEHOr0 M U3MEPEHUN ONTUYECKOW MAIOTHOCTW 3KCTPaKTa.

MeTog, no3BonseT onpeaensiTb CypbMy Ha ()OHE BCEX KOMMOHEHTOB 6POH3bl 6e3 UX npefBapuTe/ibHO-
ro oTAeNeHus.

3.2. Annapatypa, peakTvBbl U pacTBOPbI

$0TO31EKTPOKONOPUMETP UMW CNEKTPOPOTOMETP.

Kucnota azotHaa no FOCT 4461, pasbasneHHaa 11

Kwncnota consHas no FOCT 3118, pas6aBneHHas 3.1 n 1:1.

Kucnota cepHas no MOCT 4204 n pas6asneHHas 1.5.

Onoso ggyxnopuctoe no TY 6—09—5384, cBexenpuroToBaeHHbI pacteop 100 r/gm3 B consiHol
Kucnote, pasbasneHHoin 1:1.

Hatpwuii asotuctokucablii no FOCT 4197. pacteop 100 r/gm3

MouesnHa no FOCT 6691 HacblIWeHHbIA pacTBOP: FOTOBAT cneaytolmm o6paszom: 100 I MOYEBUHBI
pactBopstoT B 100 cm5 ropsyein Bogbl.

BpnnnnMaHTOBbLIN 3eMeHbl, pacTBop 2 r/ambs.

Tonyon no FOCT 5789.

Cypbma no MOCT 1089 mapku CyQQ.

CraHfapTHble pacTBOPbI CYPbMbl.

Pactop J1; roToBaT cnegytowmum obpasom: 0,05 r cypbMbl pacTBOPSAKT MpW HarpeBaHun B 25 cm3
KOHLLEHTPMPOBAHHOW CEpPHOW KUCNOTbI. PacTBOp OXNaXaaroT, NEPEHOCAT B MEPHYH) KOOy BMECTUMOCTbLIO
500 cM3 [0MBAKOT 40 METKM CEPHOIN KMUCNOTON, pasbaBneHHol 1.5, 1 mepemellnBaroT.

1cm3pactBopa J1 cogepxkumt 0.0001 1 cypbMbl.

PactBop B: rotoBaT cnefytowm obpasom: W) cm3pactsopa A MepeHoCAT B MEPHYHO KONnby BMecTu-
MocTbio 100 cmM3, 4ONMBAKOT A0 METKM COMSIHOM KWUCNOTOM, pa3baBfneHHoN 3:1. 1 nepemeLvBatoT.

1cm3pacteopa b cogepxut 0.00001 r cypbMbl.

PactBop b rotoBAT B ieHb NPUMEHEHNS.

Hatpwuii cepHokucnblii 6e3BogHbli no FOCT 4166.

3.3. TNposefeHve aHanm3a

3.3.1. HaBecky 6poH3bl Maccoit 0,1 r pacTBopsoT B 10 cM' a30THOM KMCNOThI, pasbaBneHHon 1.1, B
CTakaHe BMeCTUMOCTbO 250 CM1 HakpbITOM 4acoBbIM CTEK/I0M, NPU HarpeeaHuw. llocfie pacTBOpeHuWs
HaBeCKM 4acOBOe CTEK/I0 U CTEHKW CTaKkaHa 0Mo/iacKMBatoT BOAOM, 06aBNsAt0T 3 CM3KOHLEHTPUPOBAHHO
CEpPHO KWMCMOTbI U BbiNAapMBalOT A0 NOSB/EHUS GENoro ApiMa CepHoOi KucnoTbl. OxnaguB pacTBop,
06MbIBaIOT CTEHKM CTakaHa He6OoMbLIMM KONMYECTBOM BOAbl ¥ NOBTOPSIOT BbinapvBaHue. K octatky npu-
nmBatoT 20 cM3 CONSIHOW KUCNOTbI, pa3baBneHHol 3:1. pacTBOPSAKOT COMM U MEPEBOAAT B MEPHYIO KOnby
BMecTMMOCTbO 100 cmM3 nocrie Yero 4onnBakOT A0 METKW COMSIHOM KUCNOTOW, pa3baBieHHon 3:1, u nepe-
MeLLVBAtOT.

B gennTensHyto BOPOHKY BMeCTMMOCTbO 150 cm1oT6upatoT 5cm3aHanv3npyemMoro pacteopa, obas-
NS0T ABe Kan/iu pacTBopa X/10pMUCTOro 0/10Ba, NepeMeLLmBatoT 1 0cTaBnaloT Ha | MyH. 3aTem BBOAAT 1cm3
pacTBopa a30TUCTOKHC/IONO HaTPUs, XOPOLLO MEPEMELLVBAIOT M OCTaBAsKOT Ha 5 MuH. Mocne aToro fo6as-
NAT 1cm3pacTBopa MoYeBMHbI, nepemelumBaroT 30 ¢ 1 pa3basnsAoT Bogol Ao 50 cm5. 3atem BBoaAaT 1cm3
pacTBopa 6punnnaHToBOro 3eneHoro. 30 cM3 TO/lyona W 3KCTParvpyroT, BCTPAXMBas B TeueHue | MUH.

Mocne pasgena a3 HYDKHWIA BOAHbIA CNOW 0TOpachbiBalOT, a OpraHWYecKWin Cnovi nepenvBatoT
B CyXOli CTakaH BMecTMMOCTbO 50 cM3 cogepkawmii 0,2 1 6e3BOJHOI0 CEPHOKMCAOro Hatpus. Yepes
10 MWH  M3MepAIOT  OMTUYECKYIO MNOTHOCTb Ha CNeKTPOOTOMETPe NpW A/NHE BOMHbI 640 HM MM Ha
(hOTO3NEKTPOKA/IOPUMETPE C KpacHbIM cBeTo(unbTpoM npu X= 590—610 HM B KroBenie ANUHOW 1cwm.
PacTBOpoM cpaBHeHWs cnyXuT Tonyon. CogepXaHue CypbMbl HAXOAAT NO rPagyvpoBOYHOMY TpaginKy.

3.3.2. TocTpoeHue rpafyMpoBOYHOrO rpadimka

B genuTenbHble BOPOHKM BMecTUMOCTbIO no 150 cm3 BBoaaT O; 0,5; 1.0; 1,5; 2.0; 2,5; 3,0 n 3.5 cm3
pacTteopa b 1 fanuBatoT CONsHOM KNCNOTOM, pa3basneHHol 3:1, 4o 5cm3. MpnbasnsatoT 4Be Kanam pacTeo-
pa ABYX/IOPUCTOr0 0/10Ba, 3aTeEM NEPeMEeLUMBAIOT W OCTaBMAT Ha 1MuH. lMocne 3Toro BBOAAT Mo 1cml
pacTBopa a30TUCTOKHCNOrO HaTpus W fjafiee aHaW3 BefyT, Kak ykasaHo B M. 3.3.1.

&
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Mo KaliNeHHbIM BENMYMHAM ONTUYECKUX MAOTHOCTEN PacTBOPOB M COOTBETCTBYHOLLMM UM COAEpXKa-
HUSIM CypbMbl CTPOSIT FPajyMpoBOYHbINA TPagmK.

4. OBPABOTKA PE3Y/IbTATOB

4.1. MaccoByto fonto cypbMbl (A,) B NPOLEHTaX BbIYMCASIOT Mo Gopmyne

rfe o — macca CypbMbl, HaliieHHas Mo rpagyvMpoBOYHOMY rpaduky, T;
OT, — Macca HaBeCKW, COOTBETCTBYHOLLAA aNMKBOTHOW YacTu pacTeopa, T.

4.2. ABCONIOTHbIE PACXOXAEHUS pe3ybTaToB MapanienbHbiX onpeaeneHnin (d — nokasatenb CXoam-
MOCTMW) He JO/MKHbI MPEBbILLATb JOMYCKaeMbIX 3HaYeHWIA, NPUBEAEHHBIX B Tabn. la.

(M3veHeHHas pegakums, Mam. Ne 2).

4.3. AGCONIOTHbIE PaCXOXAeHWS Pe3ynbTaToOB aHann3a, MONYYEHHbIX B [BYX pasfvyHbIX nabopaTo-
pVSX UAK ABYX pe3ynbTaTOB aHa/nm3a, NOoMyYeHHbIX B O4HOM nabopaTtopun, HO NpYU PasnNYHbIX YCIOBUAX
(D — nokasaTenb BOCMPOM3BOAMMOCTM), HE AOMKHbI MPEBbIWATbL 3HAUYEHWN, NpUBeAEHHbIX B Tabn. la.

4.4, KOHTPONb TOYHOCTW Pe3ynbTaTtoB aHaim3a

KOHTPO/Ib TOYHOCTM pe3y/bTaToB aHa/M3a NPoBOAAT Mo n. 2.4.4.

4.3, 4.4. (BeegeHbl ononHUTENbHO, V3M. Ne 2).

5. ATOMHO-ABCOPBLVOHHbI METOJ, ONPEAENEHUSA CYPbMb
(MPV MACCOBOW [JO/IE CYPbMbI o 0,001 % go 0,05 %)

5.1. CywHocTtb mMeToza

MeTog 0CHOBaH Ha U3MepeHunn abcopbLMmn CBeTa aTOMamMu CypbMbl, 06pasyOLLUMICA NPU BBEAEHUN
aHanM3Mpyemoro pacTtesopa B niams aueTuneH-Bo3f4yX nocne npeABapuTesibHOro Bbife/IeHNs CypbMbl CO-
OCaX[eHNeM ee C [BYOKWUCbIO mMapraHua.

5.2. Annapatypa, peaxkTuBbl U PacTBOPbI

ATOMH0-abCOP6LMOHHDBIV CNEKTPOMETP C UCTOYHUKOM U3NYYEHUSA 41 CYPbMbl.

Kucnota azotHas no FOCT 4461, pas6asneHHaa 1:1 n 1,5 monb/gm3 pactsop.

Kucnota cepHas no FOCT 4204. pas6asneHHas 1:1. 1:4 un pactBop 2.5 Monib/am3.

Kucnota consiHaa no MOCT 3118, pactBop | monb/gm3

Kucnota dropuctosogopogHas no FOCT 10484.

AnMMMak BogHbln no MOCT 3760.

MapraHel, a3oTHokucnblin no OCT 6—09—4011. pacteop 20 r/gm3

Kanuii mapraHuoBokucnblii no FOCT 20490. pacteop 10 r/gm3

Bopopopa nepekucs no FOCT 10929.

CypbMma no FOCT 1089 ¢ maccoBoit Joneit cypbMbl He MeHee 99.9 %.

CTaHAapTHble PacTBOPbI CYpPbMbI.

PacTBop A: roToBAT cnegytowmm o6pasom: 0,25 © CypbMbl pacTBOPAKOT Npu HarpeBaHun B 10 cm1l
CEPHOI KWCMOTbl, PACTBOP OX/AXAAIOT, MEPEHOCAT B MePHYH0 K0nby BMecTuMOcTbio 500 cmM3u fonmBatoT
[0 METKM pacTBOPOM 2,5 MO/b/AM3CepHOIA KNCMOTbI.

1cmlpactBopa A cogepxut 0.0005 r cypbMbl.

PacTtBop b: rotoBsT cnegytowym obpasom: 10 cm3pacTeopa A NoMeLLaoT B MEPHYHO KONby BMeCTU-
MocTbio 100 cmM3m JONMBAKOT A0 METKM PacTBOPOM 2,5 MOb/gM3 CepHOI KUCOTI.

lcm' pactBopa B cogepxut 0,00005 r cypbMbl.

5.3. TposepeHve aHanmnsa

5.3.1. [ina 6poH3 c MaccoBoii aoneii kpemHus (k) 0,05 %

HaBecky 6pOH3bl Maccoii 2 I NOMeLLarT B CTakaH BMECTUMOCTbO 250 cM3 1 pacTBOPSAIOT Npy Harpe-
BaHMM B 20 cM3a30THOI KUCNOTbI, pa3daBneHHoi 1:1. OKMCAbl a30Ta yAanstoT KUMNSYeHWEM U PacTBOp
pasbasnstoT Bogol o o6bema 50 cm3 [o6aBnsT 5 cM3 pacTBOpa a30THOKMC/IOFO MapraHua, pacTtBop
HeMTpanun3yoT aMMUakom [0 NOSBMEHNA OCafika MMAPOOKMCK Meau, A06aas3atoT 18 CM’ a30THON KUCIOTI,
pas6aaseHHo 1:1, n Bogpl 0 06bema 90 cM3 PacTBOp HarpeBatoT Ao KuneHus, aobaasatoT 10 cM3pacTBo-
pa MapraHLOBOKMCIOTO Ka3Ha WU KnnataT 2 MuH. Yepes 30 MWH 0CafoK OT(W/IbTPOBLIBAIOT Ha NAOTHbIN
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(UNLTP M MPOMBIBAIOT CTakaH U 0cafoK 4—5 pa3 ropayMM pacteopom 1,5 MONb/AM™ a30THOIN KMCMOTbI.
Ocafiok ¢ pasBepHYTOro (unbTpa CMbIBAlOT BOAOW B CTakaH, B KOTOPOM MPOBOAWM OCaXAEHWE, (PUAbTP
npombiBatoT 10 cM5 ropsyero pactBopa CEPHOW KMCOTbI, pa3baBneHHoOW 1:4. cofgepykallero HeCKo/bKo
Kanenb pacTBopa nepekucy BOAOPOAA, & 3aTeM BOLOIA.

MpombIThIl hrbLTP 0TOPACLIBAKOT, @ PaCTBOP BbIMApMBAtOT 40 BNaXHbIX coneit. Mocne oxnaxaeHus
[06aBnAl0T Acm* pacTBopa | Monb/agM™* CONSHOWM KWCNOTbI, NPU MaccoBoW gone cypbMbl 4o 0,02 % pacTeop
NMepeHoCcAT B MepHYH KOMby Wau rpagyvpoBOYHYH MPO6GUMPKY BMeCTMMOCTbIO 10 cM3, a mpu MaccoBoi
fone cypbMbl CBbile 0.02 % pacTBOp NepeHOCAT B MEPHYH Kooy BMECTUMOCTbHO 25 CM* 1 JO/IMBAKOT [0
METKM pacTBOPOM 1 MOnb/gM™ CONSIHOW KWUCAOTbI.

V3mepstoT aTOMHYH0 abcopbLumMio cypbMbl B M1aMeHUN aleTUIeH-BO3AYX Mpu A/iMHe BOMHbI 217.6 uan
231.1 HM napansiefibHoe rpagynpoBOYHLIMU PacTBOpPaMU.

5.3.2. 1\a 6poH3, c MaccoBoit fonein Kpemuus cabitle 0,05 %

HaBecky 6pOH3bl Maccoil 2 T MOMeLLalT B NNaTMHOBYKO YallKy ¥ PacTBOPSAOT MPU HarpeBaHWU B
20 cM* a30THOI KMCNOTbI, pas3baBneHHol 1:1, n 2 cM* (hTOPMCTOBOLOPOAHON KMCNoThl. Mocne pacTBOpeHus
fo6asnAl0T 10 cM* cepHOIM KMCNoTbl, pa3baBneHHoi 1:1, n pacTBOp BbiMapuBakT A0 MOABAEHMS 6enoro
[bIMa CEPHOM KMcnoTbl. OCTaTOK OXNaX4atoT, ON0MACKMBAKOT CTEHKM YalllKu BOAON W BHOBb BbIMapyBatoT
[0 nosBneHus 6enoro AbiMa CepHOW KucaoTbl. OCTaTOK OXM&XAAlT, CTEHKM YallKy 0rnofackusaroT
20 cv* BOfbl, HarpeBardT PacTBOpP, MEPEHOCAT B CTakaH BMECTMMOCTbiO 250 CM*, [OnuMBatOT BOAOW [0
obbema 50 cm*, go6aBnaoT 5 cM3 pacTBOpa a30THOKMC/IOr0 MapraHua W Aaiee aHanu3 npoBOAAT, Kak
yKa3aHo B n. 5.3.1.

5.3.3. MocTpoeHre rpaBMpOBOYHOTO rpadimka

B cemb M3 BOCbMM CTakaHOB BMeCTUMOCTbIO no 250 cv* nomewatoT 0,4: 1.0; 2,0; 4.0; 6.0: 8.0 n
10,0 cm* cTaHgapTHoOro pacteopa b. Bo Bce cTakaHbl f06aaTsOT BOAbl 40 06beMa 50 cM*, 406aBASHOT MO
5 cM* pacTBopa a30THOKMC/IOr0 MapraHua v gasnee aHann3 nNpoBoAAT, Kak ykKasaHo B n. 5.3.1. Mo nonyyeH-
HbIM [JaHHbIM CTPOSAT rPajgynpoOBOYHbINA rpagnK.

5.4. O6paboTka pe3y/bTaToB

5.4.1. MaccoByto fo/t0 CypbMbl (J1') B MPOLEHTaX BbIYMCAAKT MO hopmyne

*.£_|t wo.

roe C — KOHLUEHTpaLmMs CypbMbl, HafeHHas No rpagjyvpoBOYHOMY rpadmky, r/icml
V —o06beM KOHEYHOro pactsopa npobbl, CM*;
T — Mmacca HaBecku, T.

5.4.2. ABCONOTHbIE PACXOXAEHNS Pe3ynbTaToB napasneNbHbIX onpeaeneHnii (r/ —nokasatenb CXoau-
MOCTM) He LO/KHbI MPeBbILLaTh AOMYCKAeMbIX 3HaYEHWUIA, MPUBEAEHHbLIX B Tabn. la

(M3meHeHHas penakuHs, M3m. Ne 2).

5.4.3. AGCONMIOTHbIE PACXOXAEHUS Pe3ynbTaTOB aHanm3a, NOJTyYeHHbIX B ABYX PasfUyHbIX nabopa-
TOPUAX, WW ABYX Pe3yNnbTaToB aHanv3a, NOoMy4eHHbIX B 04HOV 1abopaTopun, HO MPY PasnNyYHbIX YCo-
BUsAX (D — nokasaTtenb BOCMPOM3BOAUMOCTU), He AO/MKHbI NPEBbLILLATL 3HAYEHUIA, MPUBEAEHHBIX B Tabn. la.

5.4.4. KOHTPO/b TOYHOCTW PE3Y/NbIHATOB aHOMUU

KOHTpPO/Ib TOYHOCTU pe3yibTaToB aHann3a NpoBoAAT Mo n. 2.4.4.

5.4.3, 5.4.4. (BBegeHbl AONONHUTENBHO, M3M. No 2).

6. ATOMHO-ABCOPLiLI,I/IOHHbIIZ METO/ ONPEAENEHUA
CYPbMbI (MPU MACCOBOW AOJIE CYPbMbI ot 0,05 % fo 0,6 %)

6.1. CywHocTtb MeTofa

MeTog, 0CcHOBaH Ha n3MepeHuun abcopbLmm cBeTa aTOMamu CypbMbl, 06pasyoLWUMAUCS NpU BBeAeHUN
aHa/IM3Mpyemoro pacTeopa B nnams aueTuneH-Bo3ayxX.

6.2. AnnapaTypa, peakTusbl U pacTBoOpbI

ATOMHO-abCOPOLMOHHBIA CNEKTPOMETP C UCTOYHUKOM U3NYYEHUSt ANS CYPbMb.

Kucnota asotHasa no MOCT 4461.

Kucnota conaHas no FOCT 3118 u pactBopbl 2 u 1 mons/gM*.

CMecb KMCMOT: FOTOBAT CeaytoWmnmM 06pa3om: 06beM a30THOW KMCMOTbI CMELLMBAIOT C TpeMs 06be-
Mamu CaNsiHOM KUCNOTbI.
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Kucnota cepHas no TOCT 4204.

Cypbma no TOCT 1089 ¢ maccoBoii foneit cypbMbl He MeHee 99.9 %.

CTaHAapTHbIA pacTBOP CypbMbl: FOTOBAT crefytowmm o6pasom: 0.25 r cypbMbl pacTBOPSIOT Mpu
HarpeBaHuu B 10 CM5CepHOI K1CNOTbI, PACTBOP OXaXAA0T, pa3baBisoT pacTBOPOM 2 MO/b/AM3CONAHON
KUCNOTbI, NEPEHOCAT B MepHyk Konby BMecTUMOCTbiO 500 CM' M [0MMBaAlOT A0 METKM pacTBOPOM
2 MO/b/AM3 CONAHOM KUCNOTbI.

1cm3pacTteopa cogepxut 0,0005 r cypbMbl.

6.3. lNMpoBeaeHne aHannsa

6.3.1. HaBecky 6poH3bl Maccoit 1r nomeLljaroT B CTakaH BMECTUMOCTbIO 250 cM3 1 pacTBOPSOT Npu
HarpeBaHMn B 10 cM3 CMecU KMCMOT. PacTBOp OXNaXAatoT, MEPeHOCAT B MEPHYHO KONGY BMECTUMOCTbIO
100 cM3 ¥ JONMBAOT O METKM pacTBOPOM 1 MOAb/AM3 CONSHON KNCMOTbI.

M3mepsatoT aTOMHY0 abcopbLMIo CypbMbl B M1aMEHMN aueTWUNeH-BO34YX Npy ANNHE BO/HbI 217.6 nm
231,1 HM napanfieqibHo C rpafynMpoBOYHbLIMK PacTBOPAMMU.

6.3.2. IMocTpoeHue rpasynpoBOYHOTO rpagnka

B feBsiTb 13 AeCATM MepHbIX Konb BMecTumocTbio no HOcm3nomewatot 0,4; 1.0; 2,0; 4,0; 6.0; 8,0;
10.0; 12.0 n 14.0 cm3 CTaHAApPTHOrO pacTBopa CypbMbl U [ONUBAIOT A0 MeTKM 2 MOJb/AM3 pacTBOPOM
CO/ISIHOW KMCNOTbI.

V3mepsatoT aToMHYH0 abcopbuumio cypbMbl Kak yKa3aHo B M. 6.3.1. 10 nonyyYeHHbIM faHHbIM CTPOAT
rpafyMpoBOYHbI rpaguk.

6.4. ObpaboTKa pe3ynbTaTos

6.4.1. MaccoByto onto cypbMbl (A')) B NpoLeHTax BbIYUCAAOT Mo dhopmyne

xgnEQFL. 0o,

roe C — KOHLUEHTpaums CypbMbl, HafeHHas No rpagyvpoBOYHOMY rpaguky. r/icm!;
V —o06beM KOHEYHOro pactsopa npobbl, cm3;
T — macca HaBecku, T.

6.4.2. AGCONOTHbIE PACXOXEHUS Pe3ynbTaToB NapaineNbHbIX onpeaeneHnii (< — nokasatenb CXoau-
MOCTM) He LOMKHbI MPEeBbILLaTh AOMYCKAEMbIX 3HAYEHWIA, MPUBEAEHHbLIX B Tabn. la

(MN3meHeHHas pegakuus, V3m. Ne 2).

6.4.3. AGCONMIOTHBIE PACXOXAEHUS Pe3ynbTaTOB aHanv3a, MoMyYeHHbIX B ABYX PasfUyHbIX nabopa-
TOPUAX, WW ABYX Pe3yNnbTaToB aHanm3a, NOMy4eHHbIX B O4HOV 1abopaTopun, HO MPY PasinyHbIX YCo-
BUsAX (O — nokasaTenib BOCMPOM3BOAUMOCTU), HE A0/MKHbI NPEBbLILLATL 3HAYEHWUIA, NPUBEAEHHBIX B Tabn. la.

6.4.4. KOHTPO/Mb TOYHOCTY pe3ynbTaToB aHanmsa

KOHTPO/Ib TOYHOCTU pe3yibTaToB aHanM3a NpoBoaAT Mo n. 2.4.4.

6.4.3, 6.4.4. (BefeHbl fjononHUTeNbHO, V3m. Ne 2).
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